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2005:1075808 CAPLUS Full-text 
143:346899 

Preparation of styrylacrylonitrile derivatives as 

modulators of cell 
proliferation 

Roifman, Chaim M. ; 'Dernin, Peter; 
Freywald, Andrew; Grunberger, Thomas ; 
Rounova, Olga; Sharfe, Nigel 

HSC Research and Development Limited Partnership, Can. 

PCT Int. Appl., 181 pp. 
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GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 

LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI , 

NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, 

SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ , VC, VN, YU, ZA, ZM, ZW 
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AZ, BY, KG, KZ, MD, RU, TJ, TM, AT, BE, BG, CH, CY, CZ, DE, DK, 

EE, ES, FI, FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, 
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IS, IT, LI, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR 
PRIORITY APPLN. INFO.: US 2004-556972P P 20040326 

US 2005-649211P P 20050202 

WO 2005-CA423 W 20050322 

OTHER SOURCE (S): MARPAT 143:346899 
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AB Title compds. I [Rl and R2 independently = H, OH, alkoxy, etc.; R3 = H, NH2 , 
SH, etc.; R4 = NH2 , NH-alkyl, P(0)(OH)2, etc.] and their pharmaceutical ly 
acceptable salts, are prepared and disclosed as modulators of cell 
proliferation. Thus, e.g., II was prepared by amidation of Me cyanoacetate 
with benzylamine followed by coupling with 3 , 4 -dimethoxycinnamaldehyde 
(preparation given) and subsequent demethylation. The activity of II towards 
killing of Ly-MN cells was evaluated and it was found that it significantly 
inhibited cell proliferation and survival at nanomolar doses, and effected a 
inhibition by 2 . 5 faM. I as modulator of cell proliferation should prove 
useful in the treatment of a variety of cancers such as leukemia and lymphoma. 
Pharmaceutical compns. comprising I are disclosed. 

IT 569343-54-0P ' . 

RL: PAC (Pharmacological activity) ; SPN (Synthetic preparation) ; THU 
(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
(Uses) 

(preparation of styrylacrylonitrile derivs . as modulators of 
c e 1 1 pro 1 i. £ e r a t i on) 
RN 569343-54-0 CAPLUS 

CN 2, 4-Pentadienoic acid, 2-cyano-5- (4 -hydroxy-3 , 5 -dimethoxyphenyl ) -, 
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phenylmethyl ester, (2E,4E)- 
Double bond geometry as shown. 
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AB Title compds. [I; Q = C02XR4 , S02R5; Rl, R2 , R3 = H, OH, alkyl, alkoxy, 

alkylcarbonyloxy, amino, alkylcarbonylamino, SH, alkylthio, N02, CF2 , OCF3, 
halo, etc.; R4 = (substituted) aryl; R5 = alkyl, (substituted) Ph, pyridyl; X 
= (011201120)11, (CH2)n; n = 1-4; with provisos], were prepared Thus, 2-(4- 
chlorobenzenesulf onyl) -5- (3 , 4-dihydroxyphenyl) penta-2E, 4E- dienenitrile 
(CRVIII-51) (preparation via Knoevenagel reaction outlined) killed Z119 acute 
lymphoblastic leukemia cells with IC50 = 0.23 |aM. 

IT 569343-54-0P 569343-56-2P 569343-66-4P 

RL: PAC (Pharmacological activity) ; SPN (Synthetic preparation) ; THU 
(Therapeutic use) ; BIOL (Biological study) ; PREP (Preparation) ; USES 
(Uses) 

(claimed compound; preparation of arylcyanopentadienoates as 

modulators of cell proliferation) 
RN 569343-54-0 CAPLUS 

CN 2 , 4-Pentadienoic acid, 2 -cyano-5- (4 -hydroxy- 3 , 5-dimethoxyphenyl) -, 
phenylmethyl ester, (2E,4E)- (CA INDEX NAME) 

Double bond geometry as shown. 
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RN 569343-56-2 CAPLUS 

CN 2, 4-Pentadienoic acid, 2 -cyano-5 - ( 3 , 4 -dihydroxyphenyl) - , phenylmethyl 
ester, (2E,4E)- (CA INDEX NAME) 

Double bond geometry as shown. 
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RN 569343-66-4 CAPLUS 

CN 2, 4-Pentadienoic acid, 2 -cyano-5- (4 -hydroxy-3 -methoxyphenyl ) - , 
phenylmethyl ester, (2E,4E)- (CA INDEX NAME) 
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AB Title compds. I and II [R1-R3 = H, OH, alkyl) alkoxy, (un) substituted NH2, SH, 
alkylthio, N02 , CF3 , OCF3 , halo; R4 = (un) substituted aryl ; X = (CH2CH20)n / 
(CH2)n; n = 1-4] were prepared Thus, 3,4- (Me3CMe2SiO) 2C6H3CH : CHCH20H was 
oxidized and desilylated to give caf f eoylaldehyde which was treated with 
benzyl cyanoacetate to give I [Rl, R2 = OH, X = CH2, R3 = H, R4 = Ph] which 
had IC50 for inhibition of AML-3 acute myeloid leukemia in vitro of 0.09 uM. 

IT 569343-54-0P 569343-56-2P 

RL: PAC (Pharmacological activity) ; SPN (Synthetic preparation) ; THU 
(Therapeutic use) ; BIOL (Biological study) ; PREP (Preparation) ; USES 
(Uses) 

(preparation of arylpentadienoates for modulating cell 
proliferation) 
RN 569343-54-0 CAPLUS 

CN 2, 4-Pentadienoic acid, 2 -cyano-5 - (4 -hydroxy-3 , 5 -dimethoxyphenyl) - , 
phenylmethyl ester, (2E,4E)- (CA INDEX NAME) 

Double bond geometry as shown. 
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RN 569343-56-2 CAPLUS 

CN 2, 4-Pentadienoic acid, 2 -cyano-5- ( 3 , 4 -dihydroxyphenyl ) - , phenylmethyl 
ester, (2E,4E)- (CA INDEX NAME) 

Double bond geometry as shown. 
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IT 569343-66-4P 

RL: SPN (Synthetic preparation); THU (Therapeutic use); BIOL (Biological 
study); PREP (Preparation) ; USES (Uses) 

(preparation of arylpentadienoates for modulating cell 
proliferation) 
RN 569343-66-4 CAPLUS 

CN 2,4-Pentadienoic acid, 2 -cyano-5 - (4 -hydroxy-3 -methoxyphenyl ) - , 
phenylmethyl ester, (2E,4E)- (CA INDEX NAME) 

Double bond geometry as shown. 
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Method of forming liquid crystal display orientation 
film without rubbing process 
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AB The process comprises the steps of (1) applying a polymer having a repeating 
unit I, II, III, or IV (Rl-5 = H, halo, methoxy, alkyloxy; R6-9 = H. CN, Ph, 
phenoxy, Me alkyl, methoxy, alkyloxy) on a substrate and (2) obliquely 
irradiating the polymer film with polarized light. The process without a 
rubbing process eliminated the generation of dusts. 
IT 328309-03-1 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(method of forming liquid crystal display orientation film without 
rubbing process) 
RN 328309-03-1 CAPLUS 

CN 2, 4-Pentadienoic acid, 2 -cyano- 5 -phenyl- , 2- [ [4 ' - [ [6- [ ( 2 -methyl- l-oxo-2 - 
propenyl) oxy] hexyl] oxy] [1,1' -biphenyl] -4-yl] oxy] ethyl ester, homopolymer 
(9CI) (CA INDEX NAME) 
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NUMBER OF NODES IS 62 
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L3 5 SEA FILE=REGISTRY SSS FUL LI 

L4 4 SEA FILE=CAPLUS ABB = ON PLU=ON 

Lll 104 SEA FILE=CAPLUS ABB = ON PLU=ON 

M"/AU OR " ROIFMAN CHAIM" /AU OR 
L12 101 SEA FILE=CAPLUS ABB = ON PLU=ON 



L3 

("ROIFMAN C M /AU OR "ROIFMAN C 
1 ROIFMAN CHAIM M"/AU) 
("DEMIN P"/AU OR "DEMIN P 



A"/AU OR "DEMIN P I"/AU OR "DEMIN P M"/AU OR "DEMIN P P"/AU OR 
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L21 3 SEA FILE=CAPLUS ABB = ON PLU=ON L4 AND L2 0 

L23 5 SEA FILE=CAPLUS ABB = ON PLU=ON L2 0 NOT L21 
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The Hospital for Sick Children, Can. 

U.S. Pat. Appl. Publ.,17 pp. 

CODEN: USXXCO 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



US 2006058297 
CA 2580601 
WO 2006029515 



W: 


AE, 


AG, 


AL, 




CN, 


CO, 


CR, 




GE, 


GH, 


GM, 




LC, 


LK, 


LR, 




NG, 


NI, 


NO, 




SL, 


SM, 


SY, 




ZA, 


ZM, 


zw 


RW: 


AT, 


BE, 


BG, 




IS, 


IT, 


LT, 




CF, 


CG, 


CI, 




GM, 


KE, 


LS, 




KG, 


KZ, 


MD, 


.797064 






R: 


AT, 


BE, 


BG, 




IS, 


IT, 


LI, 



PRIORITY APPLN. INFO. 

OTHER SOURCE (S) : 
GI 



Al 




20060316 




US 2004- 


940009 




20040914 


Al 




20060323 




CA 2005- 


2580601 




20050914 


Al 




20060323 




WO 2005- 


CA13 94 




20050914 


AM, 


AT, 


AU, AZ, 


BA, 


BB, BG, 


BR, BW, 


BY, 


BZ, CA, CH, 


CU, 


CZ, 


DE, DK, 


DM, 


DZ, EC, 


EE, EG, 


ES, 


FI, GB, GD, 


HR, 


HU, 


ID, IL, 


IN, 


IS, JP, 


KE, KG, 


KM, 


KP, KR, KZ, 


LS, 


LT, 


LU, LV, 


MA, 


MD, MG, 


MK, MN, 


MW, 


MX, MZ, NA, 


NZ,' 


OM, 


PG, PH, 


PL, 


PT, RO, 


RU, SC, 


SD, 


SE , SG , SK , 


TJ, 


TM, 


TN, TR, 


TT, 


TZ, UA, 


UG, US, 


UZ, 


VC, VN, YU, 



CH, CY, CZ, DE, DK, EE, ES , FI., FR, 
LU, LV, MC, NL, PL, PT, RO, SE, SI, 
CM, GA, GN, GQ, GW, . ML, MR, NE, SN, 
MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
RU, TJ, TM' 

Al 20070620 EP 2005-786685 
CH, CY, CZ, DE, DK, EE, ES , FI , FR, 
LT, LU, LV, MC, NL, PL, PT, RO, SE, 

US 2004-940009 
WO 2005-CA1394 

MARPAT 144:292410 



GB, GR, HU, IE, 

SK, TR, BF, BJ, 

TD, TG, BW, GH, 

ZW, AM, AZ, BY, 

20050914 
GB, GR, HU, IE, 
SI, SK, TR 

A 20040914 
W 20050914 



11 



10/501,699 



October 17, 2007 



* STRUCTURE DIAGRAM TOO LARGE FOR- DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB The invention relates to conjugated nitriles I and II, which are modulators of 
abnormal cell proliferation, including cancer. In compds . I and II; X is H or 
halo; Rl, R2, and R3 are independently selected from H, OH, CI -6 alkyl, CI -6 
alkoxy, C2-7 acyloxy, NH2 , Cl-6 alkylamino, etc.; R4 is C(0)R5, C(S)R5, S02- 
aryl, NH2, NH-C1-6 alkyl, etc.; R5 is OH, NH2 , Cl-6 alkoxy, aryloxy, 
arylamino, aryl-Cl-6 alkyl-amino, Cl-6 alkyl, etc.; A is a bond or ethenylene; 
B is a bond, phenylene, or pyridinylene ; and Ar is Ph, pyridinyl, pyrazinyl, 
pyrimidinyl, imidazolyl, furyl, "or thienyl, optionally substituted with 1-4 
substituents; provided that when A is ethenylene, X is H. The invention also 
relates to the preparation of I and II, pharmaceutical compns. comprising a 
compound I or II, together with a pharmaceutical^ acceptable carrier, as well 
as to the use of the compns. for modulating abnormal cell proliferation, 
including cancer. Amidation of Me cyanoacetate with veratrylamine (3,4- 
dimethoxybenzylamine) and demethylation gave cyanoacetamide III, which 
underwent Knoevenagel condensation with (Z)-IV, resulting in the formation of 
(E, Z) -arylalkenyl nitrile V. The compds. of the invention are modulators of 
abnormal cell proliferation, e.g., compound V expresses an IC50 value of less 
than 125 nM towards Z119 acute lymphoblastic leukemia cells. 
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AB The invention relates to 5-phenylpentadienamides I, which are modulators of 
abnormal cell proliferation, including cancer. In compds . I; Rl, R2 , and R3 
are independently selected from H, OH, halo, Cl-6 alkyl, Cl-6 alkoxy, C2-7 
acyloxy, NH2 , Cl-6 alkylamino, etc.; and Ar is (un) substituted aryl or 
(un) substituted heteroaryl; including salts and solvates thereof. The 
invention also relates to the preparation of I, pharmaceutical compns. 
comprising a compound I, together with a pharmaceutically acceptable carrier, 
as well as to the use of the compns. for modulating abnormal cell 
proliferation, including cancer. Wittig reaction of (E) -4 -acetoxy-3- 
methoxycinnamaldehyde with Me ( triphenylphosphoranylidene) acetate gave (E, E) - 
phenylpentadienoate II, which underwent hydrolysis, amidation with benzylamine 
and demethylation to give (E, E) -phenylpentadienamide III. The compds. of the 
invention are modulators of abnormal cell proliferation, e.g., compound III 
expresses an IC50 value of 0.46 |iM towards Z119 acute lymphoblastic leukemia 
cells . 

REFERENCE COUNT: 7 THERE ARE 7 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Novel styrylacrylonitrile compds . which are useful in treating a variety of 
cell proliferative disorders such as cancer are disclosed. Thus, (E,E)-2- 
(benzylaminocarbonyl) -3- (3, 4- dimethoxystyryl) acrylonitrile , prepared in 62% 
yield by condensation of 3 , 4 -dimethoxycinnamaldehyde with N- 
(cyanoacetyl) benzylamine, was demethylated with BBr3 to give 55% (E,E)-2- 
(benzylaminocarbonyl) -3- (3 , 4- di hydroxys tyryl ) acrylonitrile , useful in 
treating a variety of cell proliferative disorders. Approx. 30 other 
styrylacrylonitriles were similarly prepared 
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AB Manipulation of the EphB6 receptor and its active Eph partners allow for 
regulation of T cell responses, including TCR signalling, T cell 
proliferation, and induction of T cell death. Methods of modulating EphB6 are 
described as well as various therapeutic applications. 
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AB Crosslinked IgM mols. expressed on the surface of immature B cells mediate 
responses that inhibit further development, in contrast to the activational 
and proliferative events that follow crosslinking of the u heavy chain in 
mature B cells. Concomitant with this change in IgM signaling capacity is the, 
appearance of surface IgD, which has been proposed to modulate the response 
elicited by the u heavy chain. In an attempt to gain insight into the 
mechanism (s) by which surface IgM is able to generate such disparate 
responses, 5 heavy chain gene transf ectants of the murine B-cell lymphoma line 
WEHI-231 were established. WEHI-231' cells resemble phenotypically immature B 
cells, in addition to being highly susceptible to the growth- inhibitory effect 
of surface IgM crosslinking. Endogenous \jl and exogenous 5 heavy chains 
expressed on the surface of the transf ectants were compared for their role in 
cell proliferation and on gene expression. The results indicate that the 
growth- inhibitory response is associated only with the ji heavy chain and that 
surface IgD does not mediate such a response. Furthermore, in contrast to 
IgM, IgD mols. appear to have an inductive effect on the expression of Myc and 
the endogenous u and exogenous 5 Ig heavy chain genes but not on the 
expression of the housekeeping gene encoding p2 -microglobulin . Apparently, 
IgM and IgD are functionally distinct when expressed on the surface of an 
immature B cell. 
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The present invention relates to a pharmaceutical composition for cancer 
treatment containing hydroxylphenyl derivs . of rosmarinic acid as an effective 
ingredient. Hydroxylphenyl derivs. of rosmarinic acid of the present 
invention strongly induce apoptosis of T-cell derived leukemia cells and even 
B-cell derived leukemia cells expressing Lck abnormally. However, they do not 
elicit apoptosis of other cell lines originated from B-cells and monocytes, 
which usually do not express Lck. While hydroxylphenyl derivs. of rosmarinic 
acid of the present invention do not induce apoptosis of peripheral blood 
mononuclear cells from healthy donors, they induce apoptosis of peripheral 
blood mononuclear cells from leukemia patients. When hydroxyl groups in the 
Ph rings of rosmarinic acid are eliminated or masked, the apoptotic activity 
is removed, indicating that hydroxyl groups of Ph rings located in both ends 
of rosmarinic acid are indispensable for apoptosis. Thus, an injectable 
solution was prepared containing hydroxylphenyl derivative of rosmarinic acid 
1 g, sodium chloride 0.6 g, ascorbic acid 0.1 g and distilled water. 
Hydroxylphenyl derivative of rosmarinic acid effectively destroyed T -cell 
leukemia cell lines (Jurkat, H9, CCRF-CEM) and B-cell leukemia cell line, BCL- 
1, expressing Lck abnormally, showing ED50 of 12 |iM. Hydroxylphenyl 
derivative of rosmarinic acid also killed other leukemia cell lines not 
expressing Lck. Hydroxylphenyl derivs. of rosmarinic acid of the present 
invention are expected . to induce apoptosis of cancer cells but not normal 
cells, so that they can be effectively used for preventing and treating 
cancers . 
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AB The invention relates to a preparation of cinnamaldehyde derivs . of formula I 
[wherein: X is O or NH] , useful for the preparation of a,(i-unsatd. cyanoester 
and cyanoamide compds. For instance, cinnamaldehyde derivative (E) -I (X = O) 
was prepared from 5-Bromo-2, 2-dimethyl-l , 3 -benzodioxole and 2-vinyl-l,3- 
dioxolane via Heck reaction and subsequent cleavage with overall yield of 33%. 
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AB Title compds. I [R1-R10 = H, OH, halogen, alkoxy, CHO, C02H, NH2 , CF3 , N02 , > 
1 of R1-R5 and R6-R10 = OH; XI = 0, S, NH, NMe, NEt, NHNH; X2 = CH2 , CO, CS, 
CONH; X3 = bond, (un) substituted CH:CH, CH:CHCH:CH, CH2 , CH2CH2; Yl = H, CH2 , 
CO, CS, alkyl, amino, 3 -methyl -1 , 2 , 4 -oxadiazol-5 -yl , 3 -benzyl -1 , 2 , 4 -oxadiazol- 
5-yl; Y = absent, (un) substituted NH2 , OH, SH; B = H, alkyl] were prepared as 
inhibitors of the activation of T lymphocytes by the src homol . region 2(SH2) 
domain of T lymphocyte (lck) , useful for the treatment, prevention and/or 
diagnosis of graft rejection, autoimmune diseases, inflammatory diseases, etc. 
Thus, D-DOPA was converted to its Me ester and treated with caffeic acid to 
give the amide II which inhibited the binding of the lck SH2 domain with its 
cognate peptide < IO^iM. 
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AB These stable materials comprise a polymer containing a photocrosslinkable 
group, and a small active mol . having >2 photocrosslinkable functions 
identical to that of the polymer. A frequency doubler uses these materials 
and permits green or blue laser sources to be obtained. 
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Preparation of ot-cyanocinnamic acid esters as 
nonlinear optical materials 
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. AB The title compds . [I; R = CHEtMe, CHMe (CH2 ) 5Me , CHMePh; Rl = NH2 , NMe2 , NHAc; 
Z = CH:, CH:CHCH] , which have good stability at room temperature, excellent 
stability against light, show large second harmonic generation (SHG) activity 
and fluorescence, and are also useful as organic luminescent materials and 
laser dyes, are prepared I can form single crystals lacking an inversion 
center of symmetry. Thus, esterif ication of NCCH2C02H with (S) -sec-Bu ale. in 
the presence of H2S04 in CH2C12 and condensation of the resultant (S) -sec-Bu 
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cyanoacetate with p-aminobenzaldehyde monomer in the presence of piperidine in 
refluxing benzene gave (S) -methylpropyl 2-cyano-3- (4-aminophenyl) -2 -propenoate 
(II) . When finely powdered crystals of II. were irradiated with YAG laser, the 
SHG efficiency was comparable to that of urea, and green light of 532 nm with 
1/2 the wavelength of the incoming light was observed Addnl . 6 I were 
prepared and tested for SHG. 
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U OR "GRUNBERGER TOM"/AU) 
E ROUNOVA O/AU 



L14 


13 


SEA ABB=ON 


PLU=ON 


("ROUNOVA OLGA"/AU OR "ROUNOVA OLGA 






E CIMPEAN O/AU 




L15 


2 


SEA ABB = ON 


PLU=ON 


"CIMPEAN OCTAVIAN LAURAND " / AU 


L16 


209 


SEA ABB = ON 


PLU=ON 


(Lll OR L12 OR L13 ORL14 OR L15) 


L17 


45 


SEA ABB = ON 


PLU=ON 


L16 AND 7PROLIF? 


L18 


44 


SEA ABB=ON 


PLU=ON 


L17 AND 7CELL? 


L19 


8 


SEA ABB=ON 


PLU=ON 


L18 AND 7MODULAT? 


L20 


8 


SEA ABB = ON 


PLU=ON 


LI 8 AND 7MODUL? 


L21 


3 


SEA ABB = ON 


PLU=ON 


L4 AND L20 


L22 


4 


SEA ABB = ON 


PLU=ON 


L4 OR L21 


L23 


5 


SEA ABB = ON 


PLU=ON 


L20 NOT L21 



FILE 'CAPLUS' ENTERED AT 09:56:01 ON 17 OCT 2007 
D QUE L22 

D L22 IBIB ABS HITSTR TOT 
D QUE L23 

D L23 IBIB ABS TOT 



FILE 'MARPAT' ENTERED AT 09:56:28 ON 17 OCT 2007 
D QUE L10 

D L10 IBIB ABS QHIT TOT 



28 



